Abstract. The originating article of the Unified Theory of Acceptance and Use of Technology (UTAUT) has been cited by a large number of studies. However, a detailed examination of such citations revealed that only small proportion (43 articles) of these citations actually utilized the theory or its constructs in their empirical research for examining IS/IT related issues. In order to examine whether the theory is performing consistently well across various studies, this research aims to undertake a statistical meta-analysis of findings reported in 43 published studies that have actually utilized UTAUT or its constructs in their empirical research. Findings reveal the underperformance of theory in subsequent studies in comparison to the performance of UTAUT reported in the originating article. The limitations experienced while conducting the metaanalysis, recommendations, and the future scope for the further research in this area have also been briefly explained in concluding section.
INTRODUCTION
UTAUT was proposed as a theoretical advancement over existing theories used to examine adoption and diffusion related research. Venkatesh et al. (2003) reviewed, mapped and integrated constructs from following eight theories and models: theory of reasoned action (TRA), technology acceptance model (TAM), motivational model (MM), theory of planned behavior (TPB), a combined theory of planned behavior/technology acceptance model (C-TPB-TAM), model of PC utilization (MPCU), innovation diffusion theory (IDT), and social cognitive theory (SCT). By doing so the authors aimed to develop a unified view by eliminating redundancy and repetitions as several constructs in these theories were common.
Like its majority of predecessors' theories and models in the area of adoption and diffusion of IT/IS, UTAUT facilitates in examining user's intentions to use an information system and consequent usage behavior. The variance in intentions can be explained by measuring effect of four key independent constructs, namely, performance expectancy (PE), effort expectancy (EE), social influence (SI), and facilitating conditions (FC) as direct determinants of usage intention and behavior (Venkatesh et al. 2003) . The effect of independent variables on dependent variables is moderated by following four moderating variables: gender, age, experience, and voluntariness of use (Venkatesh et al. 2003) .
Two of its constructs are similar to TAM constructs: PE can be mapped to perceived usefulness (PU) whereas EE can be mapped to perceived ease of use (PEOU). The remaining two constructs (SI and FC) are from TPB. Due to the similarity (in terms of constructs and relationships) of UTAUT with TAM and TPB, the current and future adoption and diffusion studies might be favouring use of UTAUT. This is particularly more likely as many scholars in the recent past have criticized over exploitation of TAM which ultimately affecting development of alternative theories and models in this area. However, it is difficult to demonstrate that if UTAUT is replacing TAM in empirical studies as there is no review of previous empirical studies that have utilized UTAUT. Also, there is no study that has surveyed or reviewed performance of UTAUT subsequently -so, there is a lack of information regarding reliability and consistency of performance of this theory in different situations.
Many literature reviews and meta-analyses have been conducted on UTAUT's popular precursor theories and models such as TAM and TPB. For example, use of TAM by a large number of studies caught researchers' attention to analyze trends, patterns of use, and the actual performance of the model through systematic review and meta-analysis technique. The successful efforts towards the systematic review were performed by Lee et al. (2003) , and Legris et al. (2003) , whereas, the metaanalysis for measuring the performance of TAM was carried out by Deng et al. (2005) , King and He (2006) , and Ma and Liu (2004) . The similar meta-analytic approach was also performed for TPB, and TRA by other previous studies (Hausenblas et al. 1997; Sheeran and Taylor 1999) .
A large citation counts for UTAUT's originating article, its use in many empirical studies, an inconsistent performance of the theory, and a lack of reviews and meta-analysis related to it necessitate determining the past and current trends of its use by conducting systematic reviews and meta-analysis of articles that have either cited or utilized it as theoretical basis in their empirical research. Considering above discussions, this study aims to conduct a review and meta-analysis of articles that have cited the originating article (i.e. Venkatesh et al. 2003) and have utilized UTAUT (or its constructs) for undertaking empirical research on adoption and diffusion of IT/IS. According to King and He (2006, p. 741 ) "Meta-analysis allows various results to be combined, taking account of the relative sample and effect sizes, thereby allowing both insignificant and significant effects to be analyzed. The overall result is then undoubtedly more accurate and more credible because of the overarching span of the analysis." This outlines contribution of this paper by conducting meta-analysis which might present more accurate and credible performance of the UTAUT theory.
The remaining paper is organized as follows: The next section will provide an overview of the research method utilized. The findings will then be presented and discussed in subsequent sections. The last section of this paper will outline conclusions, limitations and future research directions.
RESEARCH METHOD
As the aim of this research is to analyze and synthesize existing findings on use of the UTAUT theory, a combination of profiling review and meta-analysis methods (Deng et al. 2005; King and He 2006; Lee et al. 2003; Legris et al. 2003; Ma and Liu 2004) was considered as the most appropriate one for this purpose. This research utilized data collected from studies that cited UTAUT's originating article (Venkatesh et al. 2003) . These citations were identified by employing Web of Science @ database. The demographic data (such as year of publications, and source of publications) related to all cited studies were first collected from Web of Science @ database. The citations for fully available articles were downloaded for the purpose of extracting further details from the cited articles.
There were total of 870 studies that cited UTAUT, out of which 450 studies were available to be downloaded as full articles. A detailed examination of 450 available studies led to identify 43 studies that used UTAUT (or its constructs) in their empirical studies. The remaining 407 studies just cited the originating article on UTAUT (Venkatesh et al. 2003 ) and did make full or partial use of the theory in their empirical research. In order to observe modifications, adaptations and integration of external variables with UTAUT by adopting an approach from the research of Legris et al. (2003) , this study also analyzed 43 studies to identify the external variables, and external theories they used along with UTAUT.
A further and more detailed analysis of 43 studies (that have used UTAUT) was conducted which revealed that only 27 studies used the quantitative research method (similar to the originating article) and therefore subjected to the meta-analysis. The remaining 16 studies used UTAUT with some different research methods (for example qualitative or other statistical measurement technique) and hence was not considered for meta-analysis. Although 27 studies seem relatively fewer in counts, it was considered adequate in number for conducting the meta-analysis. A similar number of studies were also utilized in previous meta-analyses research (Deng et al. 2005; Legris et al. 2003; Ma and Liu 2004) . For example, Legris et al. (2003) successfully conducted meta-analysis on TAM by extracting statistical data from three studies. Ma and Liu (2004) employed data from 26 empirical papers and Deng et al. (2005) collected data from 21 studies. Since these studies are published in respected peer reviewed journal, we considered 27 studies as an appropriate number for this research.
Adopting approach from previous meta-analysis studies (Deng et al. 2005; King and He 2006; Legris et al. 2003; Ma and Liu 2004) , the following types of data were collected from 27 studies for the purpose of meta-analysis: reliability of the constructs (Chronbach's α), sample size, correlation coefficient, and overall variance explained (or adjusted R2).
Meta-analysis is a statistical method by which information from individual studies is assimilated (Field 2001) . Aforementioned summary data from each study applied to calculate an effect size for the study. An effect size is a number that exhibits the extent of the affiliation between two variables. The p-value is often used as a surrogate for the effect size, with a considerable p-value taken to entail a significant effect and a non-significant p-value taken to imply a marginal effect (Borenstein cited in Cooper et al. 2009 ). Once the mean effect size has been computed, it can be articulated in terms of standard normal deviations (a Z score) by dividing it by the standard error of the mean. A significance value (i.e. the probability, p, of obtaining a Z score of such magnitude by chance) can then be calculated. Alternatively, the magnitude of the average effect size can be deduced from the boundaries of a confidence interval constructed around the mean effect size (Field 2001) . Metaanalysis is used as a way of trying to establish the true effect sizes (i.e. effect sizes in a population) by combining effect sizes from independent studies. There are two ways to conceptualise this process: fixed effect and random effect models. In reality, the random effect model is probably more realistic than the fixed effect on widely held occasions especially when the findings are not restricted only to those studies included in the meta-analysis but used to make general conclusions about the research domain (Field 2001 ). Considering the above facts, this study has also made use of random effect model for the meta-analysis.
FINDINGS

Demography of Citations
Citations by Source . MIS Quarterly emerged as the leading journal with the largest number of citations (C=36) 
Citations by Year.
The analysis of citation year indicates that citations of the originating article have constantly increased since 2004 when six studies cited it. Thereafter, 62 citations appeared in the year 2005, 91 in 2006, 141 in 2007, 214 in 2008, and 228 citations in 2009 . The trend appears to be ongoing as 128 papers already cited the originating theory at the time of writing this paper in mid-2010. The trend suggests that the originating article has quickly gained acceptance and popularity amongst IS/IT researchers.
Theories, Models and External Variables Used with UTAUT .
The aim of this aspect of our analysis is to identify external variables, external theories, and the relationship of external variables with the independent and dependent constructs of UTAUT for all 43 studies which have used UTAUT.
Use of External Theories . Table 1 lists the seven out of the 43 UTAUT-based studies that used external theories in their research model analyses. Our analysis reveals that TAM is the most frequently used theory alongside UTAUT -being utilized on four occasions, followed by Task Technology Fit (TTF) twice, and one instances each of IDT, and SCT. (Venkatesh et al. 2003) , these moderators are treated as external constructs in some of the studies. Attitude, anxiety, trust, self-efficacy, PEOU, PU, perceived risk, and perceived credibility are some of the most common external variables employed. Studies which did not use external variables indicated that they were applying the original theory without altering it to achieve their objectives. Table 2 lists only those studies which used external variables. The analysis of relationship amongst UTAUT constructs and external constructs (as listed in Table 2 ) reveals that attainment value, utility value, trust, attitude, perceived ease of use, perceived usefulness, computer self-efficacy, gender, perceived risk, income, and experience have a significant impact on behavioral intention (BI). However, anxiety, training, age, perceived credibility, and social isolation do not have a significant impact and self-efficacy, subjective norm, and objective norm have mixed influence. Furthermore, trust, belief and credibility have a significant and mixed impact on performance expectancy (PE). Similarly, computer anxiety, computer self-efficacy, resistance to change, and relevance have positive impact while credibility has a non-significant impact on effort expectancy (EE). Conversely, social influence (SI) is negatively impacted by credibility. Nevertheless, IT knowledge has a positive impact on facilitating conditions (FC). As far as intention to use (IU) or usage (U) is concerned, it is impacted positively by variables from tasktechnology fit models, and experience but impacted insignificantly by trust, and internet experience. Apart from these external constructs, income has been shown as a moderating variable on BI.
Meta-Analysis
This section aims to investigate the corresponding relationships between constructs, measure their average reliability, the combined correlations between the constructs and their significance, and the major limitations of the studies. The findings from detailed analyses are presented in the following sub-sections.
Sample Size. Table 3 illustrates the sample sizes from 27 studies that used UTAUT. Two studies by Duyck et al. (2010) and Laumer et al. (2010) have used more than one representative sample to present and compare cases in different scenarios. Relationships between UTAUT Constructs. Table 4 represents the relationships between UTAUT constructs in terms of significant, non-significant, and not applicable categories. The category is specified as not applicable when the relationship between the constructs are not talked off at all may be because of the obvious reason of the study being qualitative or partially discussing the correlation where the relationship in question is not taken into consideration in that particular study. A number of studies have fallen in the 'not applicable' category because correlations between the constructs were not specified in such studies. Moreover, there is relatively a very few number of relationships categorised within non-significant category. Performance expectancy shows the highest number of significant relations with behavioral intention, followed by social influence, effort expectancy, and facilitating conditions.
Although relatively a larger numbers of studies have shown significant impacts of facilitating conditions on usage (as per the original model of UTAUT), there are still some studies which have analyzed impact of facilitating conditions on behavioral intention as well. Moreover, only eight out of 43 studies have shown the relationship between behavioral intention and usage. Reliability of UTAUT Constructs. Table 5 lists Chronbach's alpha (α) values for indicating reliability of UTAUT constructs across all such studies (18 studies) which have used this theory. Two of the studies have got more than one set of reliabilities because they have been applied to two different set of samples. The remaining nine studies (Alapetite et al. 2009; Duyck et al. 2010; Jong and Wang 2009; Lin and Anol 2008; Sapio et al. 2010; Shin 2009; Tsai 2009; van Biljon and Kotze 2008) did not provide Chronbach's alpha (α) values for any of its constructs. As per Santos (1999), Chronbach's (α) determines the internal uniformity or average correlation of items in a survey mechanism to measure its reliability. Alpha coefficient varies in the value from zero to one and may be employed to explain the reliability of factors obtained from dichotomous and/or multi-point designed opinion or dimension. The higher the value, the more trustworthy the created dimension is (Santos 1999) . Nunnaly (1978) pointed out 0.7 to be a standard reliability coefficient. So, the average reliability for each construct more than 0.7 (as illustrated in table 5) indicates that all of them are falling under the acceptable reliability levels. (2009) UTAUT Correlations. Figure 1 shows the original UTAUT theory with all its key constructs and their corresponding relationships. The combined correlation of the constructs has been shown in the figure with respect to the individual -values of the constructs. This combined effect of correlation has been calculated using the comprehensive metaanalysis software. The inputs given to the application for each construct were their individual β-values and sample size from the specific studies. The combined zero-order correlations for each pair of constructs indicate the significant relationship between them. The R2-value for BI and Usage has been calculated taking the average of R2-values of all the studies and found to be significant as well. Hence, the general concept of the relationship between the constructs is consistent with the original theory of UTAUT (Venkatesh et al. 2003) . Table 6 shows the correlation results for the five relationships for all its constructs (King and He 2006 ) calculated through comprehensive meta-analysis software. The result shows that PE-BI and BI-U are relatively strongly correlated than the other relationships. The p-values across all the relationships indicate that the correlations between constructs are significant and hence consistent with the original theory of UTAUT. The 95% confidence interval also supports the correlation values and likelihood of these values to fall in the given interval. 
Major Limitations of Studies that have Utilized UTAUT
Based on some of the common limitations encountered frequently across most of the studies, Table 7 has categorized limitations from individual studies into nine broader categories. Out of 43 studies, there are nine such papers which have not listed any limitations and Table 7 has listed them in a separate category called 'No Limitations Specified'. A considerable number of the studies have mentioned single IS, single subject, or cross-sectional studies as their major limitations. However, there are some studies which have referenced their limitations as: small number of samples, no application of actual usage, self-selection bias, and specialized single task difficult to generalize. 
DISCUSSIONS
The findings regarding the relationships between the constructs of UTAUT in Table 8 signify that most of the relationships exist between the constructs are consistently significant. These findings are in accordance with the findings of Venkatesh et al. (2003) in the original paper of UTAUT. However, there are still few relationships which are non-significant in nature and require further attention. Moreover, the relationship between FC and BI needs a further research consideration as most of the studies find this relationship as significant which is in disparity with original composition of the UTAUT (Venkatesh et al. 2003) .
But, the findings of the combined effect of the overall relationship between the constructs demonstrated in Table 6 and Figure 2 measured through the meta-analysis software were found to be positive and significant. The comparison of construct correlations from the original theory and the combined effect is presented in Figure 2 below. Comprehensive Meta-Analysis Software)
The comparison of the correlation values between the constructs from the original theory and the combined effect shows that the direct effects of PE and the direct effects and interaction terms from EE, SI, FC, and BI have got the larger values in original model than the model obtained from the meta-analysis. Although, all relationships appear to be significant in meta-analysis, a lower correlation coefficient (β) suggests less consistent performance of UTAUT in various contexts. This may be due to relatively less number of studies used in for the meta-analysis and the absence of moderators in majority of studies that have utilized the UTAUT model. Any future research wishes to apply UTAUT should apply it in its original form that means effect of moderating variables must not be excluded from the model.
The combined R 2 -values are computed as an average of all the studies used for meta-analysis as the comprehensive meta-analysis tool does not provide the option for such input and it is found that the R 2 -values for both BI and U fall between the original theory's (Venkatesh et al. 2003) value range of 'direct effects only' and 'direct effects and interaction terms values' and hence acceptable.
The findings for the average combined reliability through Chronbach's (α) in Table  5 represent that all the constructs except FC (with acceptable reliability of 0.735) are greater than or equal to 0.8, and therefore, highly reliable and these findings are similar to TAM meta-analysis findings measured by King and He (2006) across the various studies where they also considered the reliability of 0.8 as highly reliable. The findings regarding the limitations for the studies specified in Table 7 are in line with one used in Lee et al. (2003) for TAM studies' limitations and open up a further scope of future research in those areas. Most of the studies are analyzed either along single IS, single subject, or single task category where they are applicable only to a specific area of research. Hence, a serious research agenda is to make them compatible with the generic scenarios. Although most of the studies are cross-sectional in nature, it becomes a potential limitation for them sometimes as they do not provide a clear picture of adoption of the technology. Lee et al. (2003) argue that users' intent and opinion may change over the period of time and hence it is required to assess the adoption behavior at various points over longer period of time (Lee et al. 2003) .
CONCLUSIONS
• The following significant points emerged from the findings and discussions presented in this study are:
• A number of empirical studies that utilized UTAUT were based on relatively very small sample size.
• There is an increasing trend of using external variables and external theories together with the UTAUT.
• Relationships between external variables along with UTAUT constructs and behavioral intention were generally reported as significant or mixed significant.
• Reliability of UTAUT's survey instrument was found consistent in all citations that have utilized it.
• The overall effect of zero-order correlations between independent and dependent constructs of UTAUT was found significant.
The findings from this study also have relevance for technology adoption and diffusion research. The refined model of UTAUT based on meta-analysis that presented within this report may contribute to the area of IS/IT adoption and diffusion research as it raises many vital points related to the original model. For example, those studies that are utilizing UTAUT model generally ignore the effect of moderating variables which might be distorting the actual performance of the theory. It also highlights issue of integrating external variables without giving strong and logical justifications, for example, some studies have utilized both usefulness and performance expectancy and others have utilized both effort expectancy and ease of use. These constructs are essentially similar in nature and should not be employed in same study to avoid repetitions and redundancy.
Limitations and Further Research Directions
The first limitation is that some studies could not be taken into consideration because of the lack of privileged access rights for some journals such as European Journal of Information Systems, and Journal of Information Technology. The future researchers can look for the access more such UTAUT related studies in order to more accurately explore the meta-analysis. Secondly, the study does not take into consideration the analysis of moderating variables and their impacts on the constructs.
The researchers can more elaborately analyze the effect of moderators such as age, gender, experience, and voluntariness of use on the relationships of the constructs to get more effective outcome. Thirdly, the combined R 2 -value for BI and U has not been computed using the meta-analysis tool as they do not have any such option for generating the combined effect for the same and hence represented just by taking the average of individual R2-values. The future researchers need to explore some more appropriate method to compute the combined R 2 -value through some specific software tool or relevant statistical measurements. Fourthly, the study has not considered the structural relationship between UTAUT constructs where majority of researchers have been more fascinated about it as it helps them explicate individuals' adoption of new technologies, than in the zero-order correlations (King and He 2006) . This research could have been made more generalized by incorporating the structural relationships between the constructs where most of the researchers are more interested about. Lastly, this study has not considered qualitative studies as a potential candidate for meta-analysis as King and He (2006) have done in the meta-analysis of TAM studies. The future research can also explore this kind of meta-analysis to be included along with quantitative one.
